Expression of DMP1 in the developing mouse tongue embryo.
Dentin matrix protein 1 (DMP-1) is an important factor in the mineralization of hard tissues. However, it has many other functions in addition to the regulation of mineralized tissues. We analyzed the expression and localization of DMP-1 by immunohistochemical staining and in situ hybridization in the developing mouse tongue during embryonic days 12.5 (E12.5), E14.5, E17.5, and E18.5. We also detected the mRNA abundance of tongue morphogenesis markers such as FGF6, TGF-β1, Collagen I, osteocalcin, chondromodulin 1, tenomodulin, Vascular endothelial growth factor (VEGF), caspase-3, and Aifm from embryonic stages by real-time RT-PCR. The antisense probe for DMP-1 was detected in a few mesenchymal cells surrounding blood vessels at E12.5, and faint localization was seen at E18.5 in the embryonic mouse tongue by in situ hybridization. The DMP-1 and osteocalcin abundance levels gradually increased compared with the other tongue markers from E12.5 to E18.5 (p<0.001). Cluster analyses identified the following distinct clusters for mRNA abundance in the tongue: cluster 1, E12.5; cluster 2, E14.5 and E17.5; and cluster 3, E18.5. The positive correlation between DMP-1 and osteocalcin (Pearson's r=0.685; p<0.05) and negative correlation between DMP-1 and Caspase-3 (Pearson's r=-0.632; p<0.05) were analyzed. These data suggested that DMP-1 potentially influences osteocalcin and Caspase-3 during mouse tongue development and morphogenesis. DMP-1 also affects the angiogenic marker VEGF in specific stages and areas, terminating the differentiation of the tongue from other developing tissues. We conclude that DMP-1 may be involved in regulating the temporal expression at embryonic stages in the mouse tongue.